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tn. zzx\ mnmmzi <o^rm^^yizx o_ 
iwk^ y ^ y<offissffl*£«B»t4 £ t t i o . mum 

*ra**. zvt&mt. wum¥t%2 8 1 9 1 9 6^- 

[ooii]-*, mtcosm^m^^m^Tmiz 

+#&CMP&gfrmft&V^£#£V\ -e.iT, ffl 

art-**2Iga»&5r4 2SBf«*ifeW«*S*i.T^ 
5. 

[0012] ffi&wim&&zmmt&& i xst , ^ 



ph, mkmmmmm$.wzr>\.\x , twmz 
*tw«o t starts n-c v * . 

[0013] 

a. mmm<?)pHtf3i'o±%^t?y9)v*?9y9}v 
%m.v&fc9y9)v*%<m<?>?y?Mtim<mm 

rmwmwytiv. rn.it* yfjutmmmmmt 

(Ta/Cu, TaN/Cu) 

->k, *fmu. ?y?)v. mitryffrtmn&^m 

mmmt (Ta/Cu. TaN/Cu) £*»U iTP 

&mmnmfr&w? -yBf&z*iffittz>&mmmm 
m*ix&m\^mimt:mm?hi><ox'S>z. 

[00 14] 

M****-*fc*><z>#®] *3»Wi. ( 1 ) ±W,<r> 
IXTX'fr *) , a>0&B<Dgtf|#JZ)mK# 0 . 0 1 ~ 3 « 

i) &a,mmmx-h t . < 2 > &mmtzm- 
&tfflsmfm*zt>£isti±& < 1 ) (cEso&iim 

BfBfflL ( 3 ) *^sKyv£S-fcfc£tr±iE (1)4 

fctt ( 2 ) izmw^mmmmm. ( 4 > ase*$ 

*tr±C ( 1 ) ( 3 ) w^-«i*»tE«W)4IMB 

»fit»L ( 5 ) ^«n**-«ms*j, 

f: l-8TC**iJE ( 1 )-*V^L ( 4 ) cO^ 

•m*HciBa<o^isfflsf«jR, ( 6 ) ^hos^ww. 

V*Vy*frL>mftih^£< b fc.l»C*4JJE 
( 1 ) =5r^L (5) <^)v^-«i*»t:Etl<oAICffl»ftS«. 

( 7 ) *2»ft^*at>f*<?)«. 

<bh imX'hllMi (2)^1(6) MvftiMz 

smn&mmmii* ( 8 > m&xv 
y /h»«> t < «<e<o«. ^y * * ^ u ;H!t t < a-eo 
^yr^y;prs h\ ^yh'^r^3-;p. ^y 
t'^eo >j \*yfre>%mfrt>Mtftit:'J?%< 1 1> l 
«C*&Jje (3) ^rV^t (7) co^-ftltHZsdM^ 

mmmm. ( 9 > y ^^s*^^**? 5 

0 0tLhOfi4¥%^ft*>'^4^< t i2ttlh 

*fflv^*±ae ( 3 > fc^i, < 8 > c?>^-fiH)HzMme& 
wmm* do) way. *m& ioon mjar 

IS (4 ) 53r^L ( 9 ) Wvfft*HcSem?>&J5fflflF® 

(in mztih&mm. ®w®i?&w) 
rmx-hhiM ( i ) do) w^-f*uwce« 
co&mmmmm. ( 1 2) ^yri**, ^y^. 
?y?iv. fyfivis-k, zomntyt^&xhh 



!(4) 00 1-139937 (P200 1-13«8 



jtia (id izmmo&Bmmmsxbz. *mit. 
(13) mmsmviRmmziMi ( i > (12) 

mm^-rim^mmmzwa iKwmx-mjm t 
mfct: mmzmfr? z t iz ^xwmmmmm-th 
mumx-bz,. 

[00 15] 

mm. mmtt~t&m. 
mzmh&Rnwumt ixu. miikkm. mm. 

tih>y%< 1 1 1 mm* u*. ^m^mmmm 
4tf-«HHKi. %Mmt. -^i-yM. -?>r)vm. 

<ti> iw?t>h. xmiizmz&mmmmte. § 
t>izuwmm*ttt& z t h . ftm^i£ 

tbify^-Mrt-iikj&ff**. m&xv-?k ix 

ASSfcLTIi. S'tf 

-r*^sims^< 1 t, 1 l< . jp&aa 

10 0 nm&TOati't 9)VisO#£tzl,±3V'( 9)1>T 

JJ. m.\l9y9)V. ?v?)Vfrk. z<F>m> 

rmziitsmzmmimmjimTb 
hktftK. m®%m&ffi®m±izmmco&mmm® 
mwMkLttfb* mmz&t&mizmmizw 
mttimrcmmm&tmRimmnzmip-rz t izz 

[0016] *»pr«i* mmmmit txmm 
tt-mm&m^&zkizx'ofy?^ m.9y9 

frtmn&^mm&mt (Ta/Cu. TaN/Cu) 

pH#3jatr»9, ioiwiaRkoaus^ 

0. 0 l~3**Kfc$r*J:5ei«tS. jfiSSSfcJEt 

v\ *mizmz>&mmmcopn^ 3mix 

cn>m<n?y?Mt^<?>cwpm&ti i >bZ<ti:&. pH 
(iMaftttfttc J: Y)wmz> z k tfx-% h . a*, ry 



>vf VmnTfVitVJ&ftnffiMlZ^XlzfflgFl 

rnx-bz. *%mmu. m&mmmk ix^m 
tt-mmmsm^z zkizx*). P h#3 i <o>i^ 

£i£MU p H&3V,T<m®mzm^t:'VJ rmm® 
ti&fyftv^ mfc?y?)i<7>n\M®mg.km<7)&^ 
mmm&nm±. v9k. mctytivkm 

<7)M^mmmWt (Ta/Cu, TaN/Cu)^)M 
mmk%hZk*%.\X,L-k. *%Wlt. 9y9)V, fl 

H9y9)Vkm<m^Witmmt (Ta/c u> ten 
>c u ) **gg u iSWLatfr a v >y?m&m 
■wfitu mwt<m^^m>mm ! ^9-ym^. 
z^mk^h&mmmmmwztim^mm-m* 

[0017] *$HHfc:tiVvai. ^ffitcZK^'Jny 

m/9um\ z-kts&mz&tfi ■ icm+i. z<n 

v ^i§^mtffiztLmm<mifr *9 - ymt>n 

<nm®\ ^itm&mmmzm t xmim^mmmm 
i-*. ^{ciBtT, AHnmun: .*wt*yv. as 
mmmxhxw 

[0018] *9mzmi^mmmim\t. &m<m 

{mnm&WO . 1 5 «*%ftj£f^ y9)V*?9y 9fr 
%&mtmt9y9iv**<r)mr>9y9)vqc&to<r>c m 

pas^s^^s. mmizx *)9y9fi^9y9ti 
%±mmt9 y9)v*?*nm 9 y9tuit&mm 

*^CMP3iK3&«ft6ii4. HR(cpHA«3J:9 

# < =s: 0 . r -f -y isyrmtm. l%< %z mx-% 
<. 9y9)V^9y9)V^mWk.9y9JV^^<m. 
<D9y9Mt&m<7)m#mmtz. -<mmx*)i> 
mmniz<^z&mifflm&zti&t:MzcMPj& 

&k. BtttM&+toJ&ti& tvb^teMz cmp MStf>b 

$<^ro. ^ y9)mm\m^m.th zkibz. 
[ooi9] *mtiz$>ifi4mmmm<?)&RnmL 

1-1. 5«a%-C»&i:#4tv\ *j»tt*Uv»i. 
9 y 9)V*?9 y9)V^±mmt 9 y9i\^?^comco 9 

y9)v\temL^\tznmmmizmftztzMz. 

E^cmp ^^^^ilMMXifiKB^^d < % 
-S. ^tt^'J^i. Wz<m.9y9)V*<>mtf- 



!(5) 001-139937 ( P 2 0 0 1 - 1 3«8 



9>9)\*mc? ? vmn&wt&mnc m p mm< 
m&xv?^ &mmm&mm 

im&m±.z-£&. &wr>mw\t lxu. mat*. 
m(u t o 2 ) . mm. mvmmw*. mmm 
^/ym^mf^ti. zwxhmmiwimm 

%KX'bh^te^mft*%tsww\xb'>x 

[0020] ^S^W-JSSKt LTfct 

-fy^BL xn^-ylL ^yr;HL SA^atf-?- 

tzmmtifVC M P jlg&tfx -y ^-y ^JgSr^WtJtp 

Mx-z&t^o tixumxh h . 
[0021] imw»&w>mmmz\t. mmmmi 

Z&fllXl>&\\ WM, WT?)S¥*^Stf 

titzi>(Dffimxh&. ry^-r ; iW/wrsy. 
h'j^^rsy, hjx^ts>\ rotfy yy*r 

$y, Xf-yyy'75 yrh 511® (EDTA) . j/X 

^y>;*;>5r/i^ 5 y$7 h y varv* b^ymnr 

y. /3-77-y. L-2-rsygsS!. L-//^\'y 
y. L-A*yy s L-cMyy, L-y/pn^fyy. l 
-'fVD^yy, L-ro^VD-l^ l-7xx/i, 
77— y, L-ro'jy, wayy, L-^/Pxf- 
>\ L-'Jyy, 9*7*)y. L— tyy. L-M^x 
y. L-roM/^y, L-^t-fe'jy. L-f-oy 

>\ 3, 5-y3-F-L-fDyy, y3-(3, 4- 
y s 4-tKn^fy-L-7Dijy, L-yxir-fy. 

L-^f^y, L-xf^-y, L-7yf*-y, 
L-yXW-y> L-y^fy, L-yXf ^y 

1L L-rx/^ylL L-/w$yi. s- 
ivx*y*i-)V) -L-yxf^y, 
L-7^^^y> L-/;^sy, r-f-tyy, l- 
r;K-y, L-*t^y, L-ywuyy. s-t 
Hndf-y-L-uyy, ?vrf-y, L-^yxy, 
L-txf-y'y, l-^^-L-txf-y'y. 3-.X 
f-yp-L-txf-yy, i/^w^y, L-hur 
h7ry, 7?f^yyci, 7A-iy, 7y^ 
fyyyu 7y^itfy^y\ \ mf7yi->M yw 

W7S/i;yf/y, ?7°n4y (2, 2' -t'*/ 



yy) , ;M-?7-n-r y (2, 9-y**f-/p-i, 10 
-7ityhn'jy) ,Ay?7n>fy(2, 9-y** 
f-^-4, 7-y'7x-;Hl, l0-7x-t-yhny 

y) ai^a^yy (t'xy^o^tyy^'j 
/ptK^/y) ^w-f s y ; <yX4 $ m-jv- 2 - 
M;ry>yW-/k hyr^yhu^ 

-/k 2-.[2- (^yVf-TVy/W) f^rnt^y 
2 - [2 - «yyi-7VVJU) W71->\&. 2 
-AlltiTY^yV^V-lV) , 1. 2, 3-bUT 
V-;k 1,2, 4-h'jry-;k 3-TS/-1H 

- 1 , 2 . 4 - h y ry-;k <yy t y ry-/k 1 
- 1 h y*;yy h y ry-/k 1 - y't vu* yr 
qt;Ky*/>yry-/k 2, 3-'y*/wf*5^p' 
tv^yy h y ry-/k 4 - 1 Kn^ycyy h y r 

y-/k 4 y;K - 1 H - ) <y V h y TV 
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y/Kyvhury-zk (1,2. 3-^yyhyr 
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m¥%>ft?mi)m%&'j?%< 1 1> 2 wa±*fflv^i t 
a*ff4U*. nsco^tt^yv-cfc^rt, ss^* 
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